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PURPOSE: To effectively display an afterimage with less 
data capacity and simple processing concerning the 
game device for displaying the afterimage of a character 
to move. 

CONSTITUTION: Data such as the moving direction, 
speed and position of the character are supplied to an 
afterimage display position deciding means 1 and 
corresponding to the moving direction and speed of the 
character, the display positions of the plural afterimages 
of the character are decided on the opposite side in the 
moving direction of the character. A transparency 
degree deciding means 2 decides the degrees of 
transparency for the respective after-images which 
display positions are decided. While using the shape data 
of the character, data showing the display positions of 
the respective afterimages and data showing the 
degrees of transparency for the respective afterimages, 
an afterimage data generating means 3 generates the 
image data of respective afterimages in the same shape 

as the character. While using the generated image data of respective afterimages, the image 
data of the character, the image data of a background picture on a screen and the image data 
of other objects on the screen, an image synthesizing means 4 synthesizes the image data of 
one picture so that the background pictures of respective afterimages can be made transparent 



corresponding to the degrees of transparency for respective afterimages. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Game equipment which displays an image on a screen of said display based on image data of 
one screen which controlled advance of a game according to actuation of a player and a condition of a 
game which are characterized by providing the following to move a character of a predetermined 
configuration for a screen top of a display, and was generated according to advance of a game An after- 
image display-position decision means to determine a display position which data of the migration 
direction of said character, speed, and a location is supplied, is made to correspond to the migration 
direction and speed of said character, and displays two or more after-images of said character in the 
opposite side of the migration direction of said character A transparency decision means to determine 
transparency of each after-image as which a display position was determined by said after-image 
display-position decision means An after-image data generation means to generate image data of each 
after-image which is the same configuration as said character using configuration data of said character, 
data of a display position of each of said after-image, and data of transparency of each of said after- 
image An image composition means to compound image data of one screen using image data of each of 
said generated after-image, image data of said character, image data of background drawing of a screen, 
and image data of other display objects on a screen in the condition that background drawing of each 
after-image is transparent according to transparency of each of said after-image 
[Claim 2] Said after-image display-position decision means is game equipment according to claim 1 
characterized by changing the number of after-images displayed according to speed of said character. 
[Claim 3] Said after-image display-position decision means is game equipment according to claim 1 
characterized by changing a gap of each after-image displayed according to speed of said character. 
[Claim 4] Said transparency decision means is game equipment according to claim 1 characterized by 
changing transparency of each of said after-image according to distance from a location of a character. 
[Claim 5] A configuration of said character is game equipment according to claim 1 characterized by 
determining a three-dimension configuration with a polygon model according to change of a view. 
[Claim 6] It is game equipment according to claim 1 which a configuration of said character is reduced 
or expanded during migration of said character, and is characterized by said after-image data generation 
means generating image data of an after-image of magnitude when said character passes through an 
after-image display position. 



[Translation done.] 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 
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precisely. 

2. **** shows the word which can not be translated. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to game equipment and relates to the game equipment 
which displays the after-image of the character which moves especially in a game screen top. 
[0002] 

[Description of the Prior Art] With TV-game equipment equipped with game equipment, for example, a 
monitor TV, the audio output device, the input pad (input unit), etc., looking at the screen of a monitor 
TV, a player operates each carbon button of an input pad etc., and performs a game. 
[0003] While the character of a predetermined configuration moves in a screen top according to 
actuation of a player, or the condition of a game, there are some to which a game is performed in the 
game played with TV-game equipment. 

[0004] In order to give speediness to the character which moves, displaying the after-image of a 

character behind the character under migration conventionally is performed. 

[0005] Only the required class memorizes beforehand the pattern of the migration direction and the 

after-image corresponding to passing speed as the one method of the after-image display for giving the 

conventional speediness, the after-image pattern corresponding to the migration direction and passing 

speed of a character is chosen, and there is the method of displaying behind a character. 

[0006] Moreover, as an option, as a method using a general motion blur expression, in order to express a 

motion, while moving the configuration of a character, it is made to change, and there is the method of 

displaying the configuration of the character in a passage time as an after-image on the migration locus 

which passed while the character moved. 

[0007] Moreover, as an option, the pattern of a character is blinked behind a character, it displays, and 

there is the method of making it into an after-image. 

[0008] 

[Problem(s) to be Solved by the Invention] It is necessary to choose the after-image pattern 
corresponding to the conventional migration direction and the passing speed of a character, and to 
memorize the after-image pattern of a class according to the migration direction and passing speed of a 
character by the method of displaying behind a character. For this reason, when there are many classes 
of migration of a character and it is going to have an after-image pattern altogether corresponding to 
this, there is a problem that the amount of data of an after-image pattern becomes large, and required 
memory space becomes large. On the contrary, a limit of the class of after-image pattern will also 
restrict the direction of a motion of a character, and the class of speed. 

[0009] Moreover, by the method using a general motion blur expression, since the after-image displayed 
on the passage locus of a character is a configuration when passing through the display position of an 
after-image, configuration change of a character takes lessons for it from an eye, and the problem that 
the emphasis nature of speediness is weak is. Moreover, when the number of the after-images displayed 
behind a character is lessened, the configuration change between the adjoining after-images becomes 
large, and there is a problem that a motion is not expressed well. Moreover, since it is necessary to 
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compute the configuration change under migration of a character etc. by complicated processing, there is 
a problem that a high throughput is required of game equipment. 

[0010] Moreover, the pattern of a character is blinked behind a character, it displays, and there is a 
problem that a flicker is conspicuous and the expression as an after-image cannot be performed well, by 
the method of making it into an after-image. 

[001 1] In the method of controlling especially transparency by flashing of a character pattern, the 
transparence degree cannot do the effect as an after-image so, if merits-and-demerits **** of the time 
gap of the flashing and time are large and extend the time gap too much chiefly, and the narrowest 
flashing gap is restricted to flashing for every Vertical Synchronizing signal, and fine flashing cannot be 
performed any more. Therefore, it is very difficult to express the various feeling of transparence. 
[0012] This invention was made in view of the above-mentioned point, it is small data volume, and it 
aims at offering the game equipment which can perform an effective after-image expression, without 
needing complicated processing. 
[0013] 

[Means for Solving the Problem] Drawing 1 shows a principle block diagram of this invention. As 
shown in drawing 1 , actuation of a player and a condition of a game are embraced in invention of claim 
1 . In game equipment which displays an image on a screen of said display based on image data of one 
screen which controlled advance of a game to move a character of a predetermined configuration for a 
screen top of a display, and was generated according to advance of a game Data of the migration 
direction of said character, speed, and a location is supplied to the after-image display-position decision 
means 1, it is made to correspond to the migration direction and speed of said character, and a display 
position which displays two or more after-images of said character in the opposite side of the migration 
direction of said character is determined. 

[0014] The transparency decision means 2 determines transparency of each after-image as which a 

display position was determined by said after-image display-position decision means. 

[0015] The after-image data generation means 3 generates image data of each after-image which is the 

same configuration as said character using configuration data of said character, data of a display position 

of each of said after-image, and data of transparency of each of said after-image. 

[0016] The image composition means 4 compounds image data of one screen using image data of each 

of said generated after-image, image data of said character, image data of background drawing of a 

screen, and image data of other display objects on a screen in the condition that background drawing of 

each after-image is transparent according to transparency of each of said after-image. 

[0017] In invention of claim 2, said after-image display-position decision means 1 changes the number 

of after-images displayed according to speed of said character. 

[0018] In invention of claim 3, said after-image display-position decision means 1 changes a gap of each 
after-image displayed according to speed of said character. 

[0019] In invention of claim 4, said transparency decision means 2 changes transparency of each of said 
after-image according to distance from a location of said character. 

[0020] In invention of claim 5, as for a configuration of said character, a three-dimension configuration 
is determined by polygon model according to change of a view. 

[0021] In invention of claim 6, a configuration of said character is reduced or expanded during 
migration of said character, and said after-image data generation means 3 generates image data of an 
after-image of magnitude when said character passes through an after-image display position. 
[0022] 

[Function] In invention of claim 1, two or more after-images of the same configuration as a character are 
displayed on the display position which determined and determined the display position of an after- 
image corresponding to the migration direction and speed of a character. For this reason, it makes it 
possible to display all the migration directions of a character, and the after-image corresponding to 
speed, without not having the after-image pattern of a different class according to the migration direction 
and speed of a character, and making it possible to reduce required data volume, and increasing data 
volume. Moreover, it makes it possible to display an after-image, without performing complicated 
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processing. 

[0023] Moreover, the display position of an after-image is changed according to speed, and since it is 
translucent and each after-image can be displayed, it makes it possible to express the sensation of speed 
of a character more effectively than conventional equipment. 

[0024] In invention of claim 2, in order to change the number of after-images displayed according to the 
speed of a character, it makes it possible to emphasize and express the sensation of speed of a character. 
[0025] In invention of claim 3, in order to change the gap of each after-image displayed according to the 
speed of a character, it makes it possible to emphasize and express the sensation of speed of a character. 
[0026] In invention of claim 4, in order to change the transparency of each after-image according to the 
distance from the location of a character, it makes it possible to express the sensation of speed of a 
character more effectively. 

[0027] In invention of claim 5, when displaying a character with a polygon model, a character makes it 
possible for an after-image to also change a three-dimension configuration similarly corresponding to a 
three-dimension configuration changing according to change of a view. 

[0028] In invention of claim 6, since it is translucent and an after-image can be displayed during 
migration of a character when a character is reduced or expanded, it makes it possible not to be 
conspicuous and to carry out turbulence of the picture in the character by contraction or expansion of a 
character. 
[0029] 

[Example] Drawing 2 shows the block diagram of the game equipment 1 1 of one example of this 
invention. Game equipment 1 1 consists of the main part 12 of game equipment, the input pad 25, a 
monitor TV 22, an audio amplifier 23, and a loudspeaker 24. 

[0030] The main part 12 of game equipment is equipped with the temporary storage of the ROM 14 and 
the various data with which CPU (central processing unit) 13 and the system program which control the 
whole, the data of immobilization, etc. were stored, RAM 15 for doing various activities, a timer 16, CD- 
ROM equipment 17, the video generator 18 that is controlled by CPU13 and supplies a video signal to a 
monitor TV (indicating equipment) 22, and the sound generator 19 which generates an audio signal. 
[0031] The audio signal generated with the sound generator 19 is amplified with an audio amplifier 23, 
and voice is outputted from a loudspeaker 24. 

[0032] The input pad 25 as an input unit for game actuation is equipped with input carbon buttons, such 
as a start button, a direction carbon button, and an attack carbon button. 

[0033] It is reproduced with CD-ROM equipment 17, and the data of the game program currently 
recorded on CD-ROM26 is read by CPU13, and is stored in RAM15. 

[0034] CPU13 controls advance of a game according to the actuation of the input pad 25 which a player 
performs according to the game program stored in RAMI 5. CPU13 supplies image data to a video 
generator 18 according to advance of this game, and displays a game image on the screen of a monitor 
TV 22, and makes a sound generator 19 generate an audio signal according to advance of a game, and 
makes the sound effect of a game output from a loudspeaker 24. 

[0035] Next, the display of the after-image of a character in game equipment 1 1 is explained. Here, 
game equipment 1 1 considers the case where advance of a game is controlled, moving the character of a 
predetermined configuration for the screen top of a monitor TV 22 according to actuation of a player, or 
the condition of a game according to a game program. 

[0036] Drawing 3 is a flow chart which is performed by CPU13 and which shows the procedure which 
generates image data including the after-image of a character. Moreover, drawin g 4 and drawin g 5 show 
the example of a display of a character and an after-image. 

[0037] If a player sets CD-ROM26 of a game program in CD-ROM equipment 17 and turns ON the 
power supply of game equipment 11, CPU13 reads a game program from CD-ROM equipment 17, and 
stores it in RAM15. Then, CPU13 starts processing of a game program. 

[0038] CPU13 performs among a game various processings, such as renewal of data, such as a location 
of the character which a player operates, and a configuration, renewal of the data of background 
drawing, renewal of the data of other characters, and generation of a sound effect, according to actuation 
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of a player, or the condition of a game. With the various processings in this game, generation processing 
of the image data of drawing 3 is performed for every (every [ for example, ] frame) predetermined time. 

[0039] In drawin g 3 , step 104 and step 105 are equivalent to an after-image display-position decision 
means, step 106 is equivalent to a transparency decision means, step 107 is equivalent to an after-image 
data generation means, and step 108 is equivalent to an image composition means. 
[0040] At step 101 of drawin g 3 , CPU13 detects the migration direction of a character. The migration 
direction of a character is decided by control of the location of the character by the actuation direction 
and game program of the input pad 25 of a player. 

[0041] At step 102, the current position on the screen of a character is detected and the data of the 
current position and the data of the location from current to before predetermined time are held. For 
example, the data of the location of a several seconds before is held every [ 1/] 60 seconds from the 
present. In addition, management of time amount can be performed using the time data of a timer 16. 
[0042] At step 103, the passing speed of a character is computed using the data of the location of the 
character currently held at step 102. For example, passing speed is computed from the time amount 
which migration length and migration took using the data of the current position of a character, and the 
location in front of predetermined time (for example, 1/60 seconds before). 

[0043] At step 104, the display interval of the number of after-images displayed behind a character (the 
migration direction and opposite side) and an after-image is determined corresponding to the speed of 
the character computed at step 103. For example, the speediness of a character can be emphasized and 
expressed by making the gap of the adjoining after-image large, so that the number of after-images 
displayed, so that the speed of a character is quick is made [ many ] and it separates from a character. 
The configuration of an after-image is made into the same configuration as the configuration of a 
character in this example. 

[0044] Drawing 4 and drawin g 5 are examples in case a character is a runner, the example of a display 
of a character when the speed of drawin g 4 to the direction of A of a character is slow, and an after- 
image is shown, and drawin g 5 shows the example of a display of a character when the speed to the 
direction of A of a character is quick, and an after-image. In drawing 4 , the pattern PS 0 of the current 
position of a character and the patterns RS1-RS5 of five after-images are displayed. Moreover, in 
drawing 5 , the patterns RF1-RF10 of ten after-images are shown by that speed is quicker than the 
pattern PF 0 and drawin g 4 of the current position of a character. 

[0045] In addition, at step 104, only the display interval of an after-image is decided to be the number of 
after-images to display, and it does not specify about the configuration of a character, and the 
configuration of an after-image. 

[0046] Moreover, speediness can be expressed also by the method of making the display interval of an 
after-image large, so that the number of after-images to display is set constant and speed becomes quick. 

[0047] At step 105, the display position of each after-image on a screen is computed using the data of 
said detected migration direction, the data of the current position, and the number of after-images 
decided at step 104 and the data of a display interval. 

[0048] The transparency of each after-image which should be displayed is determined at step 106. For 
example, transparency is made high and background drawing decides are more transparent and visible, 
so that it separates from the current position of a character. Thereby, the speediness of a character can be 
emphasized more and can be expressed. 

[0049] The pattern PS 0 of the current position of a character is opaque, and in the example of drawing 
4 , transparency is set up highly, background drawing is more transparent and it appears, so that the 
patterns RS1-RS5 of five after-images separate from the current position of a character. The example of 
drawin g 5 is the same as that of drawin g 4 . 

[0050] At step 107, the configuration data of a character, the data of the display position of each after- 
image determined at step 105, and the data of the transparency of each after-image determined at step 
106 are used, and the image data of each after-image on a screen is generated. As shown in the example 
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of drawin g 4 and drawin g 5 , the configuration of an after-image is made into the same configuration as 
the configuration of the character of the current position. The image data of one after-image consists of 
data of three colors of R, G, and B about each dot in an after-image pattern. 

[0051] At step 108, the image data of one screen is compounded using the image data of the character of 
the current position, the image data of each after-image generated at step 107, the image data of the 
background drawing of a screen, and the image data of other characters on a screen in the condition that 
the background drawing of each after-image is transparent according to the transparency of each of said 
after-image. 

[0052] At step 109, the image data of one screen compounded at step 108 is supplied to a video 
generator 18, and the image of a synthetic result is displayed on the screen of a monitor TV 22. 
[0053] Drawin g 4 shows the image 41 as an example displayed based on the image data of one 
compounded screen. The pattern PS 0 of the character of the current position is opaque, and it does not 
appear, but at drawing 4 , by the patterns RS1-RS5 of an after-image, transparency becomes high, the 
background drawing 42 is more transparent and it appears, so that the background drawing 42 separates 
from the current position of a character. In addition, the lap portion of after-image patterns is 
compounding image data so that the pattern of a back after-image may hide. Although the example of 
drawin g 5 is the same as that of drawin g 4 , they are the patterns RP1-RF10 of a part with a quick speed 
of a character, and an after-image. It is displayed mostly. 

[0054] In addition, the transparence expression function is given to the video generator 18, and it can 
also consider as the configuration which compounds the after-image which has transparency with a 
video generator 18, and other images according to assignment of the transparency from CPU13 to a 
video generator 18. 

[0055] As mentioned above, according to this example, corresponding to the migration direction and 
speed of a character, two or more after-images of the same configuration as a character are displayed on 
the display position which determined and determined the display position of an after-image. For this 
reason, it is not necessary to have the after-image pattern of a different class according to the migration 
direction and speed of a character, and required data volume can be reduced. Moreover, all the migration 
directions of a character and the after-image corresponding to speed can be displayed, without 
increasing data volume. 

[0056] Moreover, complicated processing like the method of a general motion blur expression is not 
needed, but the burden of CPU 13 accompanying an after-image expression can be made small. 
[0057] Moreover, since the display interval of the number of after-images to display and an after-image 
is changed according to speed, the speediness of a character can be emphasized and expressed. 
Moreover, since the transparency of each after-image is changed according to the distance from the 
location of a character, the speed of a character can be expressed more effectively. 
[0058] In addition, in displaying a character with a polygon model, the three-dimension configuration of 
a character changes according to change of a view, but in this example, since the after-image is made 
into the same configuration as the character of the current position, changing the three-dimension 
configuration of an after-image like a character can be realized easily. 

[0059] Drawin g 6 shows explanatory drawing at the time of applying the after-image display by 
translucent display on the occasion of zoom animation. The example of drawin g 6 is the case where a 
globular form character is reduced by the zoom with migration in the direction of C, on the migration 
locus behind the character pattern PZ0 after migration termination, is translucent and displays the after- 
image patterns RZ1-RZ4. In addition, the after-image pattern RZ 4 is in the location at the time of 
migration initiation of a character. 

[0060] As a display procedure of an after-image, at the time of migration initiation of a character, the 
data of the migration length to the migration direction, passing speed, and the point ending [ migration ] 
is acquired, and the display position of the after-image on a migration locus, the number of after-images, 
and the transparency of each after-image are determined based on these data, for example. 
[0061] After migration of a character is started, it displays one after-image at a time with migration of a 
character. For this reason, the configuration of a character when a character passes the after-image 
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display point is held for each [ which should be displayed ] after-image of every, the after-image data of 
the transparency beforehand decided using the pattern data of this held character is generated, 
background drawing and the compound image data are generated after this, and it is made to display on 
a screen. 

[0062] Thus, since it is translucent and an after-image can be displayed during migration of a character 
when a character is reduced or expanded, it cannot be conspicuous and turbulence of the picture in the 
character by contraction or expansion of a character can be carried out. Especially at the time of 
contraction of a character, it cannot be conspicuous and turbulence of pictures, such as a color jump by 
thinning out a dot, can be carried out. 

[0063] In addition, instead of CD-ROM26, from the cartridge with which the main part 12 of game 
equipment is equipped, a game program can be read into RAM 15 and it can also consider as the 
configuration which performs a program. 
[0064] 

[Effect of the Invention] In order to display two or more after-images of the same configuration as a 
character on the display position which determined and determined the display position of an after- 
image like **** corresponding to the migration direction and speed of a character according to 
invention of claim 1, It is not necessary to have the after-image pattern of a different class according to 
the migration direction and speed of a character. An after-image can be displayed without being able to 
display all the migration directions of a character, and the after-image corresponding to speed, without 
being able to reduce required data volume and increasing data volume, and performing complicated 
processing. 

[0065] Moreover, the display position of an after-image is changed according to speed, and since it is 
translucent and each after-image can be displayed, the sensation of speed of a character can be expressed 
more effectively than conventional equipment. 

[0066] Since the number of after-images displayed according to the speed of a character is changed 
according to invention of claim 2, the sensation of speed of a character can be emphasized and 
expressed. 

[0067] Since the gap of each after-image displayed according to the speed of a character is changed 
according to invention of claim 3, the sensation of speed of a character can be emphasized and 
expressed. 

[0068] According to invention of claim 4, since the transparency of each after-image is changed 
according to the distance from the location of a character, the sensation of speed of a character can be 
expressed more effectively. 

[0069] According to invention of claim 5, when displaying a character with a polygon model, 
corresponding to a three-dimension configuration changing [ a character ] according to change of a 
view, an after-image can also change a three-dimension configuration similarly. 
[0070] Since according to invention of claim 6 it is translucent and an after-image can be displayed 
during migration of a character when a character is reduced or expanded, it cannot be conspicuous and 
turbulence of the picture in the character by contraction or expansion of a character can be carried out. 

[Translation done.] 
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